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Summary

Computational Science and Engineering in general, and Computational Fluid
Dynamics in particular, plays an important role in scientific discovery and practical
engineering design. To extend the development of this important field into the 21st
century, a Symposium was held bringing together the world’s leaders in the theory
of scientific computing and practitioners in science and engineering to discuss and
identify future challenges and opportunities in Computational Science and
Engineering. The symposium was held on the campus of Princeton University,
hosted by the Department of Mechanical and Aerospace Engineering.

1. Coordination of the Symposium

An organizing committee consisting of

Luigi Martinelli - Princeton University

Richard Miles - Princeton University

Feng Liu - UC Irvine

John Vassberg - The Boeing Company

Dimitri Mavriplis - University of Wyoming
Venkat Venkatakrishnan - The Boeing Company
David Caughey - Cornell University

Fred Habashi - McGill University

Kasidit Leoviriyakit - Airbus UK, Lmt

Marsha Berger - NYU

Charbel Farhat - Stanford University

Chongham Kim - Seul National University

Kun Xu - HKUST

Kozo Fujii - Japan Aerospace Exploration Agency
Rainald Lohner - George Mason University
Mohamed Hafez - UC Davis

Elaine Oran - NRL



= Seokkwan Yoon - NASA Ames
* Norbert Kroll - DLR
* Jacques Periaux -CIMNE/ UPC Barcelona

coordinated the event.

2. Format of Symposium

The symposium was held on the campus of Princeton University from Nov. 19 to 21,
2009, consisting of two and half days of plenary sessions. Each session was lead by a
a keynote lecture in a particular theory or application field, followed by individual
presentations, and end by a panel discussion.

The following topical areas were addressed in the symposium:

Numerical analysis, Foundations of computational fluid dynamics and its application
to scientific discovery and aerodynamic design, Control theory and flow control.

Keynote Speakers :

The following invited speakers, among the world’s leaders in the field, presented
their current perspective and vision for the future:

Jay P. Boris - NRL

Rupert Biswas — NASA AmesRc

Phil Roe - University of Michigan
Steven Orszag - Yale University
Chi-Wang Shu - Brown University
Olivier Pironneau - University of Paris VI (Pierre et Marie Curie)
Mike Giles - Oxford University

*  Bruno Stoufflet - Dassault Aviation

= Torbjorn Larsson - BMW Sauber AG

* Thomas Bewley - UC San Diego

* Roger Blandford - Stanford University

Leading researchers in several topical areas participated and presented papers at
the symposium. Approximately 125 people attended all or part of the Symposium.
The final scientific program is attached at the end of this document.

A collection of contributed papers and presentations has been compiled and is
available for download in electronic form at http://u2.princeton.edu/~aj75th .

Conclusion:

Through close interactions of these leaders and researchers in academia, industry,
and government, the symposium germinated new ideas and impetus that will guide
the field well into the 21 century.



AvVIEd HONNT

', AUBWBAULIU0D AJIDIMOA,,
- anbiuyosa] maN e Buisn sacuelsig buo 10 sayem
X3MOA pue jjetdaly xajdwo) 13A0 mol4 buiandwo)

uonjejnuis 6uy 3ybiyy Ul A€ dwW-|edY Spaemo)

uoinjeziwiydo pue ubisag
‘sisAjeuy dlweuApoJay 10) NV1 jo uonedijddy

juawdo|aaag apod-NVvl

Av3idd

uoIlBIAY 3 nkesseq ul uoljejnwis
DIWRUAPOJIY JO Si1edA O Ukl 340W JO MIIAIDAQ UY

ZTO014 jJo A103SiH jaug v

AW0ITIAM

SO1I3N_UOI3Y Ul 04D - I UOISSAS

weabo.dd 21313uaids

aymnsuy

aoeds oassauual "un
r ‘Jjoyuials

un No3w

M ‘1yseqeH

T§a

je 312 D ‘mossoy
470

1e 3@ N “jjod)

uoneiay jnesseqg
g 19p44n03s

‘0D bulsog sy

r ‘Bidqssep

Wd 0€:CT - 00:CT

Wd 00:CT - OE'TT
WY OE:TT - 00°TT

WY OO:TT - OE:0T

WV ST:0T - St:6

WY S¥:6 - ST-6

WV ST:6 - 00:6

60-AON-6T



Nidnorav

uonisue.dj d1uosiadAy

sisAjeuy
|eaisAyd uo paseg solweuAq pinj4 |jeuonijeandwo)d
s21SAyd moj|d - III Uoissas

[043U0) MO|d dlWweuApoldy
pue paads 104 3son) 9yl : UQ ejhwiod

sjeaJyl
A)ind23s pue|2WoH 03 suodsay pajeuipioo)
10} SWIISAS Mo|4 |RJUSWUOIIAUS JO SISA|euy julofpy

ubisaqg adeys s1weuAposdy
03 paljddy pubninW paseq-uoneziwndo

sBuipy mo|4 Jeulwen [einjeN
40} uoneziwndo ubisaq Ajjopu-13inW Ul ssalbodd

*s921A2Qq uonebiyiw
}20yS DAY pue dAaissed Jo ubisoq paseq-juilolpy

S)20Yys jJO |043u0) 3Y) pue ubisaq adeys jewndo

uoneziwndo - 11 UoISsSas

VSVN
S ‘WO0A

(DQ@yvD) 423udD A9
awy 'poday euiyd
H ‘bueyz

ov 9qnes-ming
1 ‘Uoss.ieqy

obaig ues oN
1 “Aoimag

buiwoAm "un
a sidiinep
pue dw ‘1ajpdwiny

[noas ‘un 3nyuoy
HS“lied pue s ‘wiy

‘un uosep abi10s5
je 13 ¥ ‘4auyoy

(IN siied) DWdN-T101
O ‘nesuuodid

Wd 00:9 - 0€-S

Wd 0€:S - 00:S

Wd 00:S - 0E:¥

Wd 0tV - 00:¥

Wd 00:¥ - OE €

Wd 0£:€ - 00:€

Wd 00:€ - 0€:C

Wd 0€:T - 00:¢C



SUuoISSInW
Aduaby uo pedws sy pue buiandwodiadns YSYN

saysap didosjosiuy pliqAH uo suonenby
$3)]03}S-J3IABN 9Y3 JO SuoIjezZ13a42sig unjiajen
snonuijuodsiqg 40j sanbiuysay uoninjos juaidiyyyz
Avaddg HONNT

MET UOIIRAIISUO)D)
A132W099 0 10343 3Y3 pue splIO d|qewlojad
BUIAO UO POYISW 20UdIIQ jes3dads

40 Adeanooy jenneds pue jeiodwa) ayjz uQ

SPOYI2W UNjId|en snonuijuodsiq pazipiiqAH

SpPOYlaW J9pJo
-yBiIH4 shonuiuodsIg Ul S3ssaibolid JuadI3Y Bwos

SuoI3N|oS JUdWI|J 3jIUl4 UDjI3|eD Snonuijuodsiqg
JO UOIIN|OAT 3w pue 3dua3bidAu0d-13dns

Nvayg

SpIIH paJnionJisun pue painidnJals uo Abajens
Buniwiq jeuoisuawi@-13InW 3je4nNddyY pue Juadia

sapod @4) Isnqoy 6uidojanag ul sanssI wyiliob|y

uonejnoje)d
juiofpy ou yim uoneydepy ysapy juiofpy

SPOYI2 W pue swyiliob|y - AT UOISSIS

VYSYN
Yy ‘semsig

buiwoAm Jo ‘un
g stidiiaew pue ¥
‘asejseN ‘N ‘ssobing

‘un piojuels
ny ‘no

1IW
[ ‘ad1eqad

‘un a1e3s emoy
[Z ‘buem

‘un umoug
MO ‘nys

‘U] [pUODN [N03S
D ‘wany

‘0D buisog ay |

A 18)UdA

uebiysiw Jo un
X ‘Dismoipid
pue d ‘o0y

Wd 00:€ - 0€:C

Wd 0€:Z - 00:¢

Wd SP:CT - ST:CT

Wd ST:CT - SP:IT

WV SP:TIT - ST:TT

WV ST:TIT - SP:0T

WV 0€:0T - 00:0T

WV 00:0T - 0E:6

WV 0€:6 - 00:6

60-AON-0C



suonnqIjuo) S,UoSaWer JO SIBIA OF

13NONVE ANV NOILd3D3Y

NJnorav

(éuiebe
¥oeq pue) asueulq jeuoneyndwo) 03 a4D wodl4

s>lweuApolapAyojaubep
3o (sasnqy pue) sasn |edisAydosisy

suonedijddy J1ay30 - A UOISS3S

$31 pajesbajul
auojouow Buisn solweuApolay ueqdn ajedss abieq

solweuiq
pini4 jJo Bunndwo) paseg-a|ny uo ssaibold

acedsoJsay ul
suopjesojdx3 ejeq pue ubisaqg ayj uo 3403j3 3uaY

9SION po3jel4auab-aduadjnqany 10j |9POW Uol}R]|2410)
awn-adseds

siaeg on
W ‘zojeH

‘un p1o4x0
W’saj1o

‘un piojuels
¥‘piojpuelg

TIN
[ ‘spog

‘un /e
S ‘bezsi0

vxvr
‘9ou8I0g [eonNEUOSY
pue 8oeds Jo ainjsur
v eweAp pue ) ‘nfnyg

‘0S JO "‘pesy
9sauIyD ‘Soaj Jo JsuJ
aH‘1amony

Wd 0€:9

Wd 00:9 - 0€:S

Wd 0€:S - 00:S

Wd 00:S - 0E:t

Wd 0E:v - 00t

Wd 00:v - OE:€E

Wd 0€:€ - 00:€



smo|j pinjy Apeajsun i10j suoijenba julofpe 6uinjos

suoneanbiyuo) diweuAposdy xajdwo) jo ubisaqg pue
sisAjeuy papie-a4d 03 yoeoisddy Adeanddy ajqelteA

Su0I132941d M3N - IIIA UOISS3S

SMET UOIJBAISSUO) JO UOIIN|OS |EOLIDWNN
104 Ylomauwel4 ssdajysaw-1was pabesane-abp3 uy

uoneziwnido sbuip 6uiddely

94S pue Jie jo Buixiw pasnpul }d0ys
épauynads 19AQ 9j2Znd ulajsull SI

UOISS3S JUIPNIS - ITA UOISSIS

swajqoad mo|j Apeajsun
ui uoneydepe dajs awi) waojiun-uou Ajjeneds

SMO|4 dluosuel] Apeajsun
10) spoyial H6uiddays awn-jenq pue jesdads-awll
ay3 Jo suosuiedwo) Aouaidiyy3 pue Adeinddy

Adeanddy auwi] - IA UOISS3S

LIW
buem 1b10

OljeA-AIAY [31 JO
8b3jj0D "pedy 3yl
S ‘auinbiad

pue g ‘uiaysdy

‘un plojuels
3 ‘myd

‘un plojuels
W “y324qInd

‘un pJojuels YLD
J ‘buery

a ‘biagssep

buiwoAm Jo ‘un
a stdrinep
pue ) ‘luep

QUIAT DN
4 ‘nr7

Wd 0€:CT - 00:CT

Wd 00:CT - 0E-TT

WY OE:TT - OT:TT

WV OT:TT - 0S:0T

WV 0S:0T -0E:0T

WV OE:0T-0T:0T

WY 00:0T - 0E:6

WV 0€:6 - 00:6

60-AON-T1C



